Engineering of plant type III polyketide synthases.
Members of the chalcone synthase superfamily of type III polyketide synthases (PKSs) catalyze iterative condensations of CoA thioesters to produce a variety of polyketide scaffolds with remarkable structural diversity and biological activities. The homodimeric type III PKSs share a common three-dimensional overall fold with a conserved Cys-His-Asn catalytic triad; notably, only a slight modification of the active site dramatically expands the catalytic repertoire of the enzymes. In addition, the enzymes exhibit extremely promiscuous substrate specificities, and accept a variety of nonphysiological substrates, making the type III PKSs an excellent platform for the further production of unnatural, novel polyketide scaffolds with promising biological activities. This chapter summarizes recent advances in the engineering of plant type III PKS enzymes in our laboratories, using approaches combining structure-based enzyme engineering and precursor-directed biosynthesis with rationally designed substrate analogs.